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SV^>>-?AK-^GaNl3 7 JCWbT tti?^I^It^ *J , MM 
7X9 3 3 £|f§PLfc&fiK2iS^fSt^£iz;i/:7y^-f >7?@eS75^£ 3 £{Cft5 
„ 3 ^ T'^ftft'fe 5 I n G a NI 3 6 ©I^iiM^. 3 n rnggt^ U , 
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[0 0 5 6] 

ni/fAK-^©GaN!3 7 _tlC7£f££*l& N i/Pt/Auifc«N i ( 
Pd) /P t /Au^if©^M^$:m*bT^$tlS 0 P«@15(^M#3t 
#!Ifcl/Ttt, Ni^lnmT^'J, Pt^l Onmt^y, Au^ftl 
0 OnmtSW. r©p«1§l 5«7K¥^IoI^M«$tl^SB^M 1 8JCg^£ 

[0 0 5 7] 

nit2 3 (iliRvx^ 3 3 £|»n t,£H§P§P 2 2 ©i^TT i/Al/Pt/ 
AuteZCD&mttn&MMLTl&mZftZ. ^©n«^2 3 &T*fcJ&:RJS 3 2 iZ 
mmtEtl, f 2±(ClM5$nfc^»M©G aNf3 5© 

TM^ftfcM«3*i*Bi*8JI2 licJfeRSft, &%#4Hr- Kic^f Sims 
[0 0 5 8] 

©IjR7X^3 3±T*^-f5«l3t<Z>#mMi:bT^^y FST^SGa Nf 3 
5^, Stra6InGaNl3 6, f^yhTOSTn^fAF-^© 

g a Ni3 7 &¥tfs&m&Mizmm,z$*i2> a z.<Dt=.tomm&f&v>mzm*m& 

, L =fo ft ff*t& &c =b ft ti 3§a^g ASSESS' £*i£kh&cfc£ 0 
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[0 0 5 9] 

0©t77>f7iS4 1. 4 2, 4 3fC?i?J&U -?-^S:fliit U fc«^<Z>^fi 

*^/&UfciS*&^tf©^«T*&>K t77>f7l«4 2telH^&3 , £©$iS3 , 62V 
K5 lBMbfctfeM©SIX^U, i^77^7S«4 3ttsM«8 
K5 1 R&^bfe*fe»feM©3£«-e&«. 
[0 0 6 0] 

#-9-7T-rT««4 1, 4 2, 4 3_h{Cli, 0 5tl^lofo©i^7?: 

oTV^ D m^lBfc^ K 5 1 R, 5 1 B, 5 1 Gli, ^tl-?4xGaN^ 
#0J&$*IT#J*£;JXT;J3»K #»3fc^>f*- F5 1 R, 5 1B, 5 1 Gttgg 
[0 0 6 1] 

U"77^7S«4 3JhfC;fcV^, fNMSft #V **- K5 1 R CDMB©7v£r«n? 
*>oT^^©^a$lC^^S^tC«^4x-^tl^^-^6 3*S^J*S*l, 
ISft^V tf- F5 1 Rtt6l0^T^ -^6 3 ©cMMC&gLTVNS,, 

K5 1 R©^ffi#©GaN«&ll]&^m<Z)p«*l6 6£ittR3iU 3 

©p«^6 6 ^i^K^t^a^c@S$^lTv^-&ilv^^©iB^M5 7ic- foizm&tz 

tiigL<nmM2tiT^z> e mmz. 7i«4 2jtcfev^ 
^snfcM^3&iA^i^®#apjc*fes««K:tt-eti-?*i^$ -s*?6 2#^ 

. »&HSft#-f:tf-- K5 1 B&m<DB&ftyb#>(*- K5 1 R-»f>«te383fe#V>*- 
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^mizm^tix^^m^v^Dmmm 5 6 iz-mzM&ztim l < \,*m%® 
izmmznx^Zo mmiz, v-yy^ 7it4 ijlic^t. b&&%#j*- 
f 1 1 G(Dmn<D^^x^^x^nm(Dn^z^r^^w$,\z\t^ti^M,^^ - 

6 4tCg?«S*l, 3C?)p«^6 4tt7K¥^^^<I^C^$tlTV^S0V^^©SB^M 

5 5iz—mzmf%zn^is<i$m^Mizmm-£ftx^z> B m?^r^-^ 

?63, 6 2, 6 KDmm^mm^^Xit. M0ll0iMIa)^ifiK: 
giMSftTV^^-i^l 2R. 13B, 1 4 G©«3t. aig^HK^iCim- 

[0 0 6 2] 

(5*77^7^4 1, 4 2. 4 3i$3tftmmZfrZ>. t77>f7i 

S4i, 42. 4 3 ettte^&aa-tsiBs&tf&y. 

4< tt))tii4f^^0lfffil02tt0a«4 2. 4 3 W;ff^^<Z>*«J:<Z>fg3fefii^• 
•??SI!^fcL£^fc&^i®-r£ 0 f-77>f7St4 1, 4 2. 4 3 tt-)RK:3fej»«tt# 
|gft#V:r-Ktfm£^i®3i*£3£:#T*££o t77^7i«4 1, 4 
2. 4 3<Dftmm&Z\*l±i*-&2>fc&lZ. 1 7 7>f 7i«©^ffif ^Wl^f® 

[0 0 6 3] 

mwLm±*mt3Lt=.mi$xiz. m^m^-t^^^izmm^^mm^n^o 
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n«4i, 42. 4 3i$yb*mj&£ j &zmffi-ft$>v. #jJt- Fom^-m&m 

[0 0 6 4] 

- K£mfc£&V^<fc-MC7£j&£*l£#. #lCH*fe©-9-7r-rT«^4 1. 42. 
4 3<D&mmM5 2. 5 3. 5 4 *m V&mt-tZ 3 

M&izmmtfmmtte&o siis 2. 53. 54 \z±m&mx*2b^Tm 

WfeSIi:^^ SB^M5 2. 5 3. 5 4©^t>-frfc^®a^jA<^Sil 
4 1. 4 2. 4 3©#IBi8§US5 2. 5 3. 5 4 *m V&mtir&Z. HX\ 
[0 0 6 5] 

[^3 ommmm'] 

©¥##i83 i fcifi^e>&<5 iM^«ig$:v h v ^ ^vtizmmvr^m^<Dm^mm 

[0 0 6 6] 

m 6 »-e©^ag© 1 w^s^©^ ^t^mmv$>^ 0 m 6 c^-r <t e> 
tc t7 7>friS7 oj:c«^^^v^- f 7 1 r, w&i&^v^- K 

7 i b. %.&B&myb#4*- K7 i G#Sfi:£[Bi (latfv^ini) 

^t-F7 1R, 71B. 7 1 G«. -e^l^tlG aN^0^b%^#:Mtcm 
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[0 0 6 7] 

K7 1 ReDMHtcttA#^©ia©^lc®^E$tvfc^^-^ 
7 2 Rtfj&J&Ztl. ffc-feSbfc^V;*-- K7 1 Rfci:A#^©&©#lCM&£*lfc*f 
_f}|^7 2 R<Z)PM>lCftgbTV%.5 0 r©^fe|g^^>r^-- K7 1 R©V^* 
^^AK-^©GaNM«B&m^©p«@7 5{Cg$g<**U r©p«H7 5 &7fc 

nrv>s 0 w«k:. »-fe3Bfc#>f K7 1 B©jiHictti^©^ra*r5aa#fifi 
Sftfc^-jR^v 3 Btf>*>i>{c#:gLTv^o F7 1 B»ft& 

<Djfa&U%#^*- F7 1 R-^-fe#l!ft#*>f F7 1 GlCjt^T^CD^^ 
^£S;ftTV^ 0 ^©W&IS^-f F7 1 BCDV^S/^A F-^^GaN 
Mttl5S^^P«^7 6lCg^$;ft. ^<Z)p«^7 6tt7K5p^|BllCMS$tlT 

^zm^ymmmm 7 9 jc-#:{c^m$ti^b < ttmac&fcgsRstiT v>& 0 

im^ic, »^»3%^>f*-F7 lG©MHlciiA#^cDja(D^lcM^fcStife^^ 
-3RdF7 4G««^Stl, »fe$83fe#>f*-F7 1 Gtt7^^©a©^tCjS«S tl 
fc^^-m^-7 4G<Z>*4MCftgLTV>& 0 3©ife^3l^t-K7 1GC2V** 
^J/^AF-^ , ©GaNMtt^^©pm^7 7lC^3n. i©p*@7 7 

[0 0 6 8] 

Z.Z.-ZZX-^l 2 R, 73B, 7 4 G{CoV^#b < fi^S dtl^ 
^-i^7 2R, 73B, 7 4Gtt, #M^t-K7 1R, 7 IB. 7 1 
G<D&mm?'*Wlfe-tZ>t=.#>\Z&myb#'<(7t- F7 l R, 71B, 7 1G©Mffl 

if>ft-K7 1R, 7 IB, 7 1GGDMHIC 3 ft £ -fjt^- 7 2 R, 7 3B 
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3r— Fi:^^ -fl^-©^ # - > £^%<DT*& »J > 07 ©±«||#3BiRj£ 

[0 0 6 9] 

1 0itmIIfct5 3iuii?t§, 

R7£, ffRJg&if^fc&V*., #^-*^&^jfc"*-«6fc«>©WP8IS8 6Rfc*fe» 
Kl 1 Rtf>Hi§P3|S8 5 R©|B»©HEJfctt— 0 /tmllttS 
ZL<Dtz.fomU&8 6 RlC s fcoT^$tl^7 , x#^©-9->rXa4 0 
mgitfcnit^t*. r©^fe#6^ffl©VX^CD^P§IJ8 5R, 8 6 R£ 
fflV^TjBjRrtS^Sifc-e, dtl^>g§P^8 5R, 8 6R©f^lCjB*Rj&ft#e> 

*ftm&(Dmyb#>(*- K7 i Ri:A^i^03a©^c^^tife^^-^7 2 

R#7£j&£*l£, »4MMC&g-rSf)B , £**>f;r- F7 1 Rli^^-^7 2 R&CJ: 
[0 0 7 0] 

®7lc&v*T (B) T^tffeCTXi'it tfJ>CMc^^>f#- 
T^^PIP^8 5 B#B&m^#©^*->T*J£j£$*l, ^©MffllCM^L/fc^ 
^©3a©^lC@^E$tlfe^^-^ffl©^Pg|S8 7 B#7£fft3*lS 0 W&*B^© 
^P^S8 5B©t>fXH M^.«^P§P8 5 R<Z)^©2^73f^l 0 ^^©If-f 

tt#*>f:*- Fl 1 B©H§P3P8 5 B©^0Dl^il«, m^©^P§P8 5 B 

jR¥Lfe7^^C0ja©^iC^$tlfe|§Pg|J8 7 BlCioT^J&2*lSM¥A# 

^©«#^[^©-9->rxii4 0 fimnmizm&®8 5b<dm^^kd^^x^m^. 
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^^^T^^-TSr HX% Z.tl*>fflum8 5B, 8 7 B ©te«JCS^*^ 

e>A*MMK©*83fc*Vrt*- K7 l Bfc^-i^7 3 B«$tis„ 

[0 0 7 1] 

071C&VNT (G) t^tife©7X^H «M*K:«3te#>f*-K<DjffiRj«fi 
-*^ffi©R|PaS8 8Gtfff?Jft3tl&. WP«|S8 5G©gtt, 09*.tfO. 1 At m 

K l l G<z>|§ngi$8 5 G©|ffl©gE(itt— #9i:L/T l o #m@&fci"*;ifc# 
t-£. z:ofe^5?)7 ^ ^^©s©^^cM^E$tlfe^pgP8 8 Gjcfco Testis A 

MJ&W 4X1*2 O/tmSgtmttfTftS. £©»6SBfcJI©v;**©IB 
PSP8 5G, 8 8G5:Ml\TSMfinii:T% £*ie>Wn«S 8 5 G, 8 8G 

[0 0 7 2] 

£ft&*5 -ftfrl 2 EU 7 3B, 7 4G|Cj:ot%, M©df5-i?12 
13B, 1 4 GtCi:§^raS^-lCgg^i:im«iC, #»3fcdf-f K7 1 R> 
71B, 7 1 Gtt^JSEft^J&S^OilStlS. *HJ6ffilT»tt, #»3fe*-f * 

-FttH-*7r>fril«7 oJifc^jastiSHtt©**^©*^^ 
?72R, 73B, 7 4 GJCi:oTSl3ttft*^35fc* <fc^Kl«IPLTV^*^ 3 

& m » £ © ti— 94 * - K £ W Jc f 5 <k t> ftMf&T* feotfelv^ 
[0 0 7 3] 

V*T8Wrr«. H8ttH6®VIII-VII I S»WT©S*??fe »J , Sfr4M8M6#W 
t-K7 1 RCDflB&WnB&aVT. Z(D%i&ftyt#4*- K7 1 Rt±4f^~*^7 
2R, 73B, 7 4 GJC *««*©«iWS:ft»TV^*^ 3>*t4mi& 
f$Att»&£) tft»*^>ft- F7 l B i:*ft«3ldr>ft- K7 l G 

£Bfc»*3ii:3ft<&. ®8lCaVf <£-MC i^^>f*-K7 IRttGaN 
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nyWtitmfrbteZMIR'?*? 9 3iC0^$tlfc^P§P9 4 
TlM^bfelT^§. ffiO® 9 4 tt@2©VX^©^P§P2 5 FUC^^S 
„ ^i»GaN!9 5&-£<Z>3g#^r;*? 9 3 £|Hin Lfc^P^P 9 4 <Z>ft3P 
T'MOCVD^ifCiotM^tl^. 
[0 0 7 4] 

^ICS® (1-10 1®) T^fetlTt^^^ v FM(D&&mT*%>*). nMH-t 
S^i«)lCi/Un>^K-y$tl^M^^^tlSo GaNl9 5lt ^^^^9 
3lC<fcoT|f§n3l$9 4 WgP^e>M^S^CT, IMigt'feS SiS^§-fr 

I*^^SM"7X^ 9 3±T'«tSfj|ICGaNl9 5^gBMWmfi 
•TSo 30GaNl9 5©M^MT^eS®©gP^«^^;i/^^n«ig©^^^ 
Kfc LTilfg-rSo GaNf9 5 <fc O K?£&M'Vfo£> I nGaN|9 6# 

3©7nj/'?AK-^©GaNl9 7*^77 Fi:bT«itg-r-5„ 3<Z>^# 
^AK-^©GaNl9 7lt f©i?MH©»t\ IftftlKfti&ftSjHR'? 

^^9 3±-e^sg*rs i^ci4an, ^v^wi* f-^odg aNi9 

^7'^TO5GaNl9 5^ fflt^SI nGaNf9 6, ?5yK* 
T-fe57ni")A K-y©GaNl9 7 ICWUTtt*f'ia^«*i«3« : C»U, 

fc£„ rz:ttSttlT'J.SI n G a Nf 9 6 ©BUSttM^tiS n mllt^ y, 
V*'*>>*A K-^©GaN!9 7©BtJitti#ff^.«2 0 n m^lg^^S Zl il^T' 

[0 0 7 5] 
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ffilE#2 002-3008411 



#20 01—362444 

F-^©G a NI9 7JbfC^$n-5N i/P t/AuJf;«N i ( 
Pd) /P t/Au«;if©^JRM^S:^LT^$tlSc P«*§7 5©JgfH^ 
©— flffcbTtt, Ni^lnmt$)»J, Ptidll 0nmt$U, A u 1 
0 0 nmilStlSo I0pti7 5 ^^|oIlC@^$ tlSMBM 7 8lCg^3 

[0 0 7 6] 

n«^8 3»»*^X* 9 3 $r^PLfcl§PSP8 2©gP^T*T i/A 1/P t/ 
Au&£©£MM^£*g*LT^£*LS„ d©n«*18 3 ttT^^JS 9 2 IC 
f©T*M!9 2±lzm$lf&&2ftf=.?<ftmj&#:<DG aN!9 5© 

©&&£^tt£. 

[0 0 7 7] 

5^, ^ttiminGaN!9 6, ^7>y FIt^7^$/«)A K-^ffl 
GaNf9 7&^|Bi«M§tl5. d ©fe«5«®^©|^lC^^ 

^^e©SSat©fefe©x^iS:^iifin$:«iAS3 

H?7 2R, 73B, 7 4 G©#3fe»S©*ff»*tB*^ #6ftft©&g*$£tt& 

ig^-t^r ttfvg. isfr*>m— w T^rmm i oizm-vm&iife-vmzm 

[0 0 7 8] 
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^^i:lC3t5(0-!J-77-f7a«lOOR, 100B, 1 0 0 G IC?£JE& U ttl 
[0 0 7 9] 

S10tt3t©t77^7ltl0 0R, 10 OB. 10 0G&illt±^ 
e>Bfe«J»&^-r¥lBHT?*«. TM&JSft*^*-- Fl 0 1, 
Klll, jftfe»>fc^*-Kl 2 1#„ **l^tlGaN^<5DMft#^##/IfCfl 

^tife»^5f>f kioi, ill. 121 <DMmz. m&<D& i (Dmmmm 

[0 0 8 0] 

01 1 Tbmmi 3 7 7-f7lS 1 0 0 B. 100 G. 100R 

®i i\*.m&n%#-at- fioi ^mmi^t^^r^ r 

i«10 0 B©^ffi®T*&U. EH Z\*.m&m%#J*- Fill Sr^bfe-b- 

^r-r r««i ooG0Wt^u, Hi 3 tt*&»3fe*r>f;*-- fi 2 1 &m 

7111 0 0 B±'VW&ftyb#'(*- F 1 0 1 &v h U #*#K:BB?U3*iTa3y 

2&#*&$gft#V*---Fl 0 i<z>p«Ifcimf*. ##fe»3t^-f* 
-Fl 0 1 C0n«^l 1 4«^#?V^^©^P^SlC^$tlTfe*;, fiMB^l 
0 3 fcg^UT^So n«^l 1 4 « 1 o©tfi?83l^^- Fl 0 1 {C*fbT 

[0 0 8 1] 
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tife^^^-Ki 1 1 ©SB^Jtr^^liltf^©*^^^^^-- Kl 0 1© 

t^5c tk^bmisu 1 2tt##fe^^-f^-- ki 1 KDvmmzmwi-t&o * 
fc, #»i&»^df>f*-Ki 1 i©ntii i4\*m$i^x9<DMnmcmmz 

t-KH 1 K;ttLT lofgtf £*iTVn-5#, ta^OHJg^ii^^ji^-r 
[0 0 8 2] 

n^iic, ^fg^^-r^-Fi 2 i«0 1 3{c^-rj:e>tcvby v^mzmw 

Sti, rtie>^Sit75;^iniic@«i-^^T*Sii:@B^i 1 3^^$tiTv%s„ d 
rt*M3l6^^Kl 2 I©ffi^try^tttlr3*©*fe»3t^>f*-Kl 0 1 

$6>^clo©m^^W•r4^fe^i:^oTV^S 0 ^@H^1 22tt^»3* 
^>ft-F12 1©pSitiitS 0 ^M«^t-F12 10n 

tt&l 2 4tt^V^^©HPa5lC^$tlTfey, SttKi^l 2 3 iliibt 
^£> 0 nlll 24ttlOfiDgffi^^- K12 1 tC*f IT 1 offt e>*VT 

[0 0 8 3] 

rrt% W&SBfe^-f:*-- Kl 0 1 5:^lfet77>f7Sil 0 OBOli 
IBt&l 03t fiteSBfe^V*-- Kill ^If^T'fTlSl OOGffl 
£££lftl I3i:, Kl 2 1 ^Ifct7 7>f7lil 0 0 

K&mwmm 2 3 mcTK^f^oD^fi^tfi^s^^ic^^tirvNeo 

nmz, t77>f7lI10 0B±©ntil0 4t, ^7 7 >f 7l« 1 0 0 G 
±0nfill4L f77^f7Ml0 0R±©niil2 4ti:(t I^D* 

$810 3, 1 1 3. 1 2 3^n«}i#S&£ J: 5 &C?£f£$ *lT 
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[0 0 8 4] 

g«l 0 0 BJhJCA 1 N/ty 7 7l^S/'J n> K-^©G a N^¥##JS& if £ 

ftsTM«ii3 2AM$tt, *<D±izmm&&zfrttftmmtf;<?>G a 

«J1 3 4^lTSM«l/felT^S. |§PS|S13 4ttS2(7)VX^©^PBl5 
2 5 JUC^i-So A^iWGaNl 1 3 5 li-eGDjgfJv;* ? 13 3 £H§P 
LfclHiPgPl 3 4<D^|S-eMOCVD^^iflC<fcoT^$tlSo 
[0 0 8 5] 

'©G aNf 1 3 5fcfc, J^^tC^ffl^^S-b-^T-f T»«C?)3£B$rC®i: b 

fcm&izsm d-ioi®) T-mtititctf^* v kmco^mt^u. nit 

? 1 3 3lC<J:oT^PS|Sl 3 4 PWj&> &ft$Aj&fttf£ DT, I^ST^SSI^ 
• V^fe^^^e>^;S^^X^ 1 3 3lt'«t5iIi:GaNll 3 5j6^B 

nflUS©*^ KtbTmig-rSo GaNfl 3 5 ^Mo «fc 3 JCiSttST?** I 
nGaNH 3 6 #7£j&£;ftT;J3 *K -e^^llCYn^^A F-^fflG a Nf 
1 3 7#Jgjfc3*l*. Z.W*f%lst? h. F-y©Ga Nf 1 3 7=fo#^y K£ L 
TilgfS. Z:07ni/9AK-7"C!)GaNll3 7H f0i?IH©89 
T% j»»tt^€>3&Sjg^v^^ 1 3 3±T*»«^*J:e»tCffi^Stl, T^**/* 
i»K-y©GaNll 3 HZmiR*?*? 1 3 3 ±T* S B^^iC^Si- So 
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SSI nGaNll 3 6. >7 <5 y KItfe57^i/'? A K-^©G a Nf 1 3 

nzmLTizm*ffiftM&*mT*3bv. s^xi' 133 zmn^fe&mizftyb 

m^-Z J ZK7T ; 74>T*mUT*gZ>Z.Z:lZteZ> 0 Z. ZLT^ttM"efeS InGaN 
Ml 3 6©KJ?ttMiL«3 nm5|I^T*&*K T^i/fAK-^GaNll 3 

[0 0 8 6] 

^©J^fcH^^*- KtCtt p«^l 3 8#7f?/&$*lTV%5 0 p««l 3 8 
mni/^iK-^GaNll 3 7_hlC^$tl-5N i/Pt/AuttS 
Ni (Pd) /Pt/Au«;i:'©^M^$:IiUtM$nS. pl|13 8 
0>Jf^Si<Z>— M£LT«> Ni^lnmT^tJ, Pt^lOnmt^y, A 
u#$jl 0 0 nmtStlS. i©ptil 3 8 «*^fpJJCM^$ nZMUM 1 

0 2lCg^$*l£„ 

[0 0 8 7] 

3<Z)p«@l 3 8 lZttt$-tZ>W<7>nmmit&mmmT*2b*), Ml sic^t-j:? 
IC, ntil 0 4ltmiR^X? 13 3 $:|gPbfe^P^$l 3 4©g|S#T*T i /A 
1/P t /Au^if©^MM^$:^LT^$tlSc Zl©n«Sl 0 4 ttT*fc 
Mil 3 2ic*i*3*U f©TTOMl 3 2_hlC3g«l^StlfcA««l^ 
0G a NI 1 3 5 ©f 1 7 >y KI*T't^{Ctt$tlS. nt 

iio4 it?<DmmwT*mw.j$mzM£kt<tiz>mnm 1 o 3 tctg&stu m^** 

[0 0 8 8] 

©3WR^^^ 1 3 3J;T?^g-rs#3i©#mM£LT*^y Kf T'feSG a NI 

1 3 5^. I nGaNfl 3 6, V^y 

-NGaNll 3 7fc£#&B»&&K:7gJ«3ft<&. £<Bfc«>*K^jfc©IKK: 
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[0 0 8 9] 

cn 5 (Dmmmmi 

J£*T, Ml 673rM04 6£#ML&#e>, #§fe^ffi©^$l«lC^TM 

, #Hi&gJKH:, *«©«JfliSt£:. #lt«^©lR^- (»#*>f K) ©&¥ 
Ct^. £ ^ to* T S&0£ -T <& *> © T* & S o 
[0 0 9 0] 

©MlCoVMliitS. 3&©2&}fc*V;fr- K2 11, 2 12. 2 

l 3 &jwV©|£«K:*K^U #««S:m*i^to*fc*^©, #3SU3©3lj3*$m© 
H*BBWfe**»K:3a%-r^*««HTf*y, H17K, -£©*§^©3t^g©# 
^^mi-WT®0"t?*>-5o »&©3B3fe*V:*-K (#5£©}tffli7£f» 

2 11, 2 12. 2 13(1 ^tl^fltt^ 2 1 4 , 2 15, 2 1 6 IC||^ 

WM^^l, #^J^^<i:%2^©|^Pi$:i:oTM^J§tiS„ 

ft»*4f>f3r-Kas«2 i 6, »^»*^>f*-KS«2 i 5. iMW83fe*>f*- 

- KS^2 1 4 ©JGK:S;fa-&toit:&*u ^©MffiicMfe 7 W 

«2 1 7^S2StlTV%So £-Ml-f *-S?2 1 1 A. 2 12A, 2 1 3Alt 3 

ft©»3tt4f>f*- Fz-m&nvTmmznz&T* mi 6<d«i»h»*^a) 

,215. 2 1 6tC. T^>f>*> 2 2 2 £38tt, »jfiXgK:;fcV>Tffc 

SISM^©^ni*;*£;fr#£*£z:£lCJ:i;. &fiT*i£Rfrih-rs 0 &mfa±<D 
K©SB#H*, «67-f ;i/*±T?*, ^, Sfc©3£#»8SUTH**: 
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[0 0 9 1 ] 

01 7 lZ7K't£. 3 fC, H-fe 7 -f ;i/ # 2 1 lJk.X$SiWL2 1 4 , 2 15, 2 16© 
RICH:, *«ffiS©raPg5:^-r^fc«)©^^— 9-2 l 9 &K»-r*£i:#T?£ 

s«2 i4, 215, 21 e w±a:, mx-&. m^mmtm (uvmm&z 
^2 1 1, 21 2<dmw mi 7 <DWLmm&®frB) tezvyt-hmmiste^Q 

[0 0 9 2] 

3^^>ft-FI:V?>ht6it2 12, 2 1 3 IC, frf®JC&S«« 2 1 1 , 2 
1 2C<fc££t^3&ftC«fc£^i» (MS) ©{STSrRS^fe^tC ^1^>X2 

[0 0 9 3] 

M&^-f ;V#£^ttfcf&®^»*«t2 1 7^e>tt, 3 6^^^-K2 1 1 
-2 13 lCM^bfc3^©®f^2 1 1 A~2 1 3 AtfJgj^Stl, 

[0 0 9 4] 

i:*2^CD^pgS:i:oT»JStiSc r©BB#j:fr&i: LTltm* 2> 
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[0 0 9 5] 

a) 0 o_tjc. M^.«^3 | i&^©«fce>&^2 0 zzmizmm 

if©g>5rm^^|g^S«l:^>S^ #^2 0 2tefg-MK2 0 0±lCfi£g5 
[0 0 9 6] 

7&IC019© (b) IC^fJ^lC ^lf2 0 0^e,#i^2 0 2?!)W?i 
HT^1--^^ffl§PM2 0 1 lCif£^$;ft> 3<Z)-H#^#MgP*t2 0 1 ©_ttC& 
if2 0 2^$tl5. nt||gtSi^2 0 2&itl^£*U ®*ttf>J:e>fC 

-^^MgPM2 0 lJ:lcm-»«2 0 0^e>^bfel^lcm-*« 

£-tc&, -\&&&mmtt2 o i<D-y-Hxiz>rhv 9xmzmzftt~m*2 020 

[0 0 9 7] 

z:©j;e)*^iE?Xg©t, 019© (c) ic^TJidlc. -BHjMfMSP** 
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2 0 1 ±lZ&tE-?Z>m*2 0 2teMmZtlT^2>Z.Hfrb. #^2 0 2#IC^ 

x<£^x;iM©&M?fe*isfc#). ^cDB^tceH^g^^^^c^vNa: e> tciti^e^^:^ 

B©^>f XlC^J^tiS^T'&So 019© (c) fCtt«ffi-rty KttB 

^LTv*&v\, #f?i^2 o 2©M*J &*SfBB2 o S&mt>z.£X-mmj&f&*y72 

0 4^M$tl§. m^2 0 2«^®±. 2 0 4 ©H&^lC&tt 

ts*^, — #©j2^{mcMofc&ttic##^&%©T*&oT%.&vN 0 

[0 0 9 8] 

Jjfclc, 019© (d) lZj&?£$lz, «zl«^XS^ff*)*i*o £©*f£x«¥ 
Iiftt-fif«i*Ji»#2 0 l_hTVhU^X^lC@B$tl-5^2 0 2^ffi 

¥X5gtC33V>T%, MS-r«X?2 0 2tt*||»rtf»^2 04ri:IttSfi, 
0^©<fc-9tCVhU ^^^lCSB$4X^o -r^fct.^2 0 2«x^tBJlC=fe^-tl^ 

*iii^©l^£j£lfSi:e>Mfc¥£*i£#, x^r^csefc y ^fatc^ti-etiiii 

tr^fc&s. rit-i-i«2 o o 2 o 1 ^©susLfctr 

^f©t^S:ni:U — BHft#J§8P#2 0 1 2 0 5t©I^lfc 

[0 0 9 9] 

m^m^2 o 5±»c«iig^^y ^2 o 4 ztmmt<frfc&m*2 o 2ic«, 
w?L&tfe><Dmm&tet<tiz> 0 ^<Dmmitm?mm^2 0 2«^t- f& 

[0 10 0] 
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gg»<&£*iSo tot, mmmm^mcomm^ »; ?:i^±$tsri:ms. 

*«©-«pglfc*«R^i&lCfeV%Ttt, ili^©jEg££Sil§[i-SXg#2X 
*^-H«t»M2 0 lT'©HfSLfctfy^<Z)i£;M?S$:2 (n = 2) £ - 

&&wmutf2 0 1 ^e>^-«^2 0 sx'CDMmLfctfyT'fDmjzmzz (m= 

^£S0"r<5^-£lC33^Ttt:. (n+m) 2 = n 2 + 2nm + m 2 t^3i:^ 

xs=fcia«^3ew«rra^e»cDi8f»fc3&y, v^^jc^&i:* 

[0 10 1] 

Jhffi&Xt^XgtCfcV^Ttt, fR^ (#3fc#>f*-K) 2 0 2WMf^ 
^2 0 4^bT^»;^t)tl. 2 0 l_t^e>^-««2 0 5 K^tl 

ci©lifBg^&^y:/{co^T0 2 o&tf02 i Miti 

Wt*. «l^ff^2 3 0tt, *HLTKtt3ftTV***fc3fe3fry-2 3 1 ©M 
U»2 3 2t»^=b©T'fey, ^©J;9&ia§Mf7^2 3 0H 

«SrM»»3^e>«X*«K:»)fcj|l^2 3 1 &«^-rs»-&ic«M-e^& 3 fc©*e& 
S 0 SMgJgjfc^ y 2 3 0ttfc¥S±T*©£fc£®#fcIE#^Kfc3n*. 3 
<DmmMf£*V72 3 0<JD^tt»H2 3 2 SBftT^Snfe^fty, A 
#«TK:tt*«5fl:<Z)«fl|€:#»3tJR : J : 2 3 1 &-£tf J: 5 Ki^TBIcMrU rti&S! 

[0 10 2] 
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BW^tf^Bi 232 (Dmmfflnmmmiziz?:ti^frm>w*y k 2 3 3 , 23 
4#^/&£*i£„ rtie.tiAyK2 3 3, 2 3 4<DW-m*±mzmMrtv K2 
33, 2 3 4<Dttm£&z>±mm^&%i&i/v nymtez&MmmzMf&is. ? 

£*l£ 0 itl&WS-rty K2 3 3, 2 3 4 &$&ytm^-2 3 1 (£> p nM*ilC 

•TZ>t=.#)T*$>Z> 0 «i7\°«yF2 3 3, 2 3 4 ©^%iE^lCPS^$ *l-ffl&£>7£ 
[0 10 3] 

r©J:^^g|^^^^2 3 0$:MtS3i:t*, SHfcSfr?^ 3 1 U ft 
fH2 3 2 T'&mZ tl^MitlZ <fc oTM < K 2 3 3 , 2 34 &ft?Jft 

T'^Sil^fclC^iSi^ 3 1 lCj£^Tj£^»SlC«*iA> K233, 234$: 

itfe^#@(Z)-9--f F2 3 3, 2 3 4 &£JJ8 LfcH!i»&f?3 i 

[0 10 4] 

ikiz, zzmmmizm^miz^^^m^(Dmm^m^mvrcmmmBmm<o 
mmoMftm&mz-D^Tmm-tz* ^m^izit. M^«GaNM^^ 

#-F£Mv>5 0 $fc*f> 02 2{c^t-<fce>ic, »-3S«2 5 l<z>£®J:K:tt«» 
V>&%#4*- K2 5 2jW&^JS^J&£*ITVn£ 0 ^^>f^-- K2 5 2© 

Ait- K2 5 2{CMIti--5 l^-if©^lc5y-LT^jg^©i^V>^|4^fflv%e > tl-5 
. myt#4-t- F2 5 2{CttpS^^iftT*tt^$tlt^S^*^^®J^« 

-r^-- K2 5 2it^-mx^^miz^>z 0 z.<dm2 5 2 
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>r * y 3: v f- > 9 t ff e> o 

[0 10 5] 

&V>T% Sg-S«2 5 1 JhOlSft^V*- F2 5 2 1 ©-BHj8#JB9$# 2 
5 3±JCK^*rSo ZlZlT'lll ©-^#m§PM2 5 3©MilLtH 

LTlifg-*S5»Jl2 5 4#Jg/£;**lTV*5. 30tI2 5 4 iCte, :7y3S=i-h 
> S/'Ja>m (WtUZtfV ¥-)VT : PVA) , aKU 

[0 10 6] 

^tC^LTtt, 02 2tc^-r«fce>lC fg-^2 5 1 _LlC3g3fc#V;fr-K2 
5 2 &«^ICJ£<5&*5W («*tf£**jHgffcM©&«fl) 2 5 5 fc^ftiU »3t 
K2 5 2T;3LnZfrZ>&z>iZf$l<D—m&WmUtt2 5 3 ^Mfc-^bi* 

So r<z>wr% E2 3ic^-r«fce>icmi©-^^maPM2 5 3cD«®{i^e) 

&2tiffl2 5 5tc£*MB (UV) feJRttfU rtl^btS. »l©-«r«**M» 
#2 5 3»^7^1ST^'J, _biB^IRH:rn«:aaurtg*»I2 551: 

[0 10 7] 

3©*:^ ^l©-^MM2 5 3li, Sg^Vtf- F2 5 2lC<fcoT£ 
#£*iT^&:i£:^e>, H-«^2 5 1 tii©-H^ffiM2 5 3 £(Z>r4Pg 
ti, ^^Vt- K2 5 2©l${CJ:oT^SitlCfj:5. EI2 3 ICjj^ <fc 5 
tc#3fc#y F2 5 2T*^$^&<ke)lC^l(D-^^MSPM2 5 3 &mfc 

^*)*fe«»'eite»*i2 5 5 sr^bt- nit. mmmmz 5 5©^$ t 

S«2 5 1 ^l©-Hf^M2 5 3 il©KPi{CJ:or^f»JStl-5ri:lC^ 
ftftf-i*- F2 5 2©ttSK:<fcoTM1WS*l«. -T&;b*>, ^S«2 5 
l±©»»4f>f*- K2 5 2^X^-if^bT(D!S:tfS:^feU -^(Dm^<om 

mmm-ft'm-mmz 5 1 2 5 soiaucjgjfcstismtc 

zoj^tc, _hfB©^-ett, F2 5 2©^$tc«fcu^^i 
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[0 10 8] 

mMM2 5 5fc*fllLfe*, 024lC^<fce>tC |g^^-f^-- K2 5 2 ^;:*f 
L l/-1f 2 5 1©*®3^&B8#U SK»3t^>f*- F2 5 2 

«^2 5 i frbu—yyju-tsnyZfflmisTMM-t&v g a N*©$83fc *r>r 

[0 10 9] 

36«2 5 1 **&fffl»L/Tfe»J, ^CDfUHSlCG a 2 5 6 jWffi LT Vn£ - 

fciflCjcU tfx*/ hxy^->^fefJV\ 02 6lC^-t<i:-MC, Ga 2 5 6 ^i* 
tS. £*>IC, 02 7&Cjf;i-J:e>lC, (0 2 ^7X7) JCJ:»J^® 

zmmtv. isy*nz£ymmm2 5 5t^i/>^t2 5 nz^^xwm 

#«&fr&5. #>f ^>^nirx«jtS©^l^- F£ffiv%fc*V$/>*\ 2 0 
[0 110] 

»*4T>f*-K2 5 2&jg#*#H"3-£lCfci:, $"5i% 02 8tCitJ:^C, 

F2 5 2±jCj»nfffltttg*m2 5 8 £&*f U ^©_LIC^2 
<D-m&Wm$!>tt2 5 9 30f2©-^fflM2 5 9=fe, ft<Z>H 

i©-^#t#MSPM2 5 3 turn u^xmwt. ftMx^xmfc. -f^T.+v* 
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2<D-mU&m®tt2 5 9<DmmiZ%tfV'< $ K&iffr&&Si!!IftJi2 6 0^ 
[0 111] 

7£l^T% 02 9 (C^-Tcfce>lC % ^MM£&Z>nyb#'< *- K2 5 2 aiZttfo 

f7^i/-^ai:j:yr0W>ft-K2 5 2 a &s i <D-memmmtt2 5 
3*»&»it*. -etifcw«fK:, j $>&vm3fftM£tez>myt#'(7t- K2 5 2 a 

*<d&. m2<D-m&&m®tt2 5 9*mi<D-f%u&m®&2 5zfrp>3\%m 

tf-fL. 03 Oizm-t&oiz. ±mfc^MM J 3*- K2 5 2 a©» 
*«StR»K:^StStl» * 2 2 5 9_tJC^Stl^ 0 

[0 112] 

_hejB#W&*lfc S3 l{C^-TJ:e)lc, K^StifcSbfc*^ K2 5 2 fc* 

3g^^xv&iftc«fcymfl§M2 6 i<Dmt<*nmL. 033 ic^-r«fce>ic, 

F2 5 2lC*ffBb^«lCl^-^©miiflCj; y fcT7#-/b2 6 2 
•T^c ^T/fc-^2 6 2<DMmzi*. rc^^lz-if, HIiYAGl/-f, 
^^Xlx~if^ifS:fl§^<5 3i:^T^^c Z(Dt%, ¥Ttis-;i2 6 2 
&J3-7 /amtf)&$:|fm-t5r£:tC&So 
[0 113] 

_bfBtfr^-;i/2 6 2 £^LTDm#-f:*-- K2 5 2©p«^i:^$ 
tl&T / — Klti/^y F2 6 3 MfS. Z\(07 J — KWIttrt V F 2 6 3 
tt. MiliN i / P t / A u & 5„ 03 4Ji, M^t-K2 5 2 

£fg2©- ^«^fl§gpM2 5 9Km^vx. rs-Fmm (pfi) «©iry# 

-JI/2 6 2 fcJtaftLfclfc 7;-KitlA"7 K2 6 3 ^U^i^Ut 
[0114] 
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±mrj - KfitA'>)/ F2 6 3 jK^hwcosic* v- Kflms 

MiP#2 6 4=fo. «*.tfS3S:*f 9* ^JCl^bTtt. BI3 5iC^ 
-tJ:-?^ T; - Fitl/t>y F2 6 3 K2 5 2, £ h 

izvimmmz 6 i^izmmmz 6 5&^*j»u r©±&c^3cD-i§&ifM3i5**2 

6 4 0 3©^ffi^fg2©-B#&SfMg|SM2 5 9CDS®ffiff^e>l^~-9 i 

53?#^*fr£>fc£fg2C9-l§&^TO#2 5 9 3^2© 
-BHS#;W#2 5 9 JLtc0£fc£;ft£;j<i;>f ^ F-frbteZMMMZ 60<z>&mv 
U-4fT-7U-i/B>lz&Z>MMtfl&%, MMM2 6 0±tc^j«S*iT v^lBft 

#-f;*--K2 5 2^>MfllM2 6 lfcfc, ^3© — ^^fflg|JM2 6 4_hlC^$^l 
03 6 1*. fg2©-HH*#mgP*t2 5 9 ^^itfctI^t%©T^So 
[0 115] 

A*- K2 5 2C7>3>#* h¥##Ji (n*«) £@ffi3-fr£> 0 #6^^>T^- F 
2 5 2»-H^MM2 6 4 0gfi2 6 5 IC J:oT^$tlfe^ffiT% »3^6 
F2 5 2©a®^n«^{ffil V - K««flD iC&oTV^T, ®3 8lC 
jaVrj:SJC*«/ty F2 6 6 S:^-rn«, StA>> F2 6 F 
2 5 2©^®£«^${Cg^3;riS 0 
[0 116] 

^CD^. fi;t«; F2 6 6 $^5. r CD £ £ V - FW©«1i 

lilt (ITO, ZnO|4^') &L<ttTi/A 1/P t / A u if©**** 
££3.^£ri:#&VNC7>T\ 7\°#-->*mg#5IS<> *£fc««£f£#T'£, 
[0 117] 

tfUC, ±|H^fll®2 6 1^»&[2 6 5lC<fcoT@«>e>tlfe^^>r^-F2 



mHE# 2002-300841 1 



#2 001-362444 



LXjgfcaVf =fo©-e&5 0 l/-1fdf>f l/-if©^>f >if-A&M*f.-r 

SZfcJCfcyfTfctU ±IB^fllM2 6 lfttfSa*Sff2 6 5 3 <Z>-BMj&&ftS 

[0118] 

ussxs-ewu mmm^m (jc^ftert ki/-f7^b-j/a 

#M^#2 6 4^e>§!Ilt$tX§o »3© — ^«SpMfi|JM2 6 4_hfCBB 

#ILTV>3383te#-f K2 5 2 £PR^@2 6 7 T? tf y ^ y V £ CI 5 £ 

*?L2 6 8<Dmm*mz-ii. n i«^ic«j:y#i?b^%©, %b<«sus^if 
*:T?$S3fe#>f a-- F2 5 2<Dm.m^nmizt£^> 0 K2 521^01 

[0 1 19] 

-K2 5 2 mmmm^vzf) z-%.<d&uic&%.ltmwt*%z>i:z>iz. ^ 

e-f*iBfrifc3M£2 7 ott. «HI^^^^©M®lc^-tS^«^»ti>i:bT 



4 8 
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-Br^nSo JifBl'-if^'f i/>^ic J; U flJWfSti&«fl&»2 6 1 ©SJHngJi, % 
£&mWMT*l*te<. 5° -10° lS©r-A-SttS. Lfc^ot, _hffi 
&g&#)tf> (^&e^*lK&ih^a2 6 0) K%|eiI^(D^-A-$:#fc-eT33 
tttf, "S*^g2 6 7 fc$83fc#>f:*--F2 5 2^f ©fitf tl^ofct I 

[0 12 0] 

±«a»^64f>f*- F2 5 2(D$g$ilCfi§SLT&, _hfB©#^e2 6 7CJ:*«? 

o 

[0 12 1] 

04 2.\*&%$4*- F2 5 2 £3lziS«2 7 1 {C^t5il35^lfe0 
T'feS. i-il2 7 1H ^12 7 2 &^SBffitta£«T?i&lK 3&##>f:*- 
-K2 5 2 £^*-r<5|gSlCf£zi^2 7 1 IC& C#>^5»#JJg 2 7 3#^:fr£ 
tlTiS*;. -e©^^*- K2 5 2TI©giH2 7 3 
-Y^-- K2 5 2&jgZl3£«2 7 1 lC@*LT@B^J^-&^ril^T*^§o 3©^# 
BSriCtt, «&5»^«2 6 7©tfft>/t2 6 9 t^&tl<Dm^mt^i) . 
■ f 2 6 7tM^t-K2 5 2 i:<0lR*tCj:S»S^JI8tt«?ffli:S*l*. 

I2 7 3ttuv«fl:a8fl, »i*ffle«*afflfc£K:J:oT* 
^tS3il^T'tS 0 ^ZlS®2 7 1 F2 5 2#Bi*3#lSffi 

7 3 <2^flg£M;£i*5:i:*;i/¥-fcm~S«2 7 1 (DB®^e>^Sti^o U 
[0 12 2] 
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04 3», f&<D&G>nyb#4*- K2 7 4 5:1(1— fi«2 7 1 &ClS2#f cS i£"<5 
tX^t0T'^5 o 04 O&£>VU3:04 1 T'/BV^fc 2 6 7 * 

& 0 rrt-, Dbfc**^;*-- K2 5 2 £8Bfe#>ftf- F2 7 4 tt^fUtHC^ 
*>&V*„ K 2 7 4 ^A^i0G a Nf 

&^bfcv*:7l/— ^-M«5ti:$^ fl&0>3B3fc#>f K2 5 2 £^-©7fm##l& 
oTV^^, 3©^PgT'«#^^-f^- K2 5 2, 2 7 4 ttflJEJCflMlJgJ** «y 

[0 12 3] 

#CV>T\ 04 4 KB-t .fcdlC, 3tie>fS^^-f^- K2 5 2, 2 74 £^tf|if 
BMf '^SgoTjf5iM2 7 5^f5. «51l2 7 5fcmi, ^Ep|:n 

f 07?&£„ 'ttlJM 2 7 5 lC|f§nS2 7 6, 277, 278, 279, 280, 
2 8 1 DS3fc#*-f:fr- K2 5 2, 2 7407;-F, *V-K©li^ 

7 F^f-112 7 KDSII2 7 2^iit5Si2 8 2, 2 8 3, 2 8 4 $: 

-K252, 274 (Dmmrty F(Dmm*±Z< LTV>S<BT*:*£ 
[0 12 4] 

04 6lC^^<k^lC, «II2 8 5MU ^7^7^n8 6 
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[0 12 5] 

±^©i^^^^©@^^S^CfeV^Ttt, 2 5 9, 2 6 4 

^(D&tf^fcmmzmmisT&mm-v-^x&mmrtv F2 6 3, 2 6 6&£$:m 

^S3i:^oTtgi:^S 0 ^tie>it^-^-f K 2 6 3 , 2 6 6 

ti^mmzj:^xmm^<nm^y K2 6 3, 266 zi&m-e% z t. n&izm* 
izit^T&^mmzmm^y K2 6 3, 266 £@#t*^. 
<D^^mmm^m^^m^zitm.^m^mM,iz^^ a 

[0 12 6] 

T*£. 3fetC^$tli , 2^4^a_hO^^%:*t-^^^«T?feoT : fo^ 

[0 12 7] 
[SSWOSfrHI] 
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<Dmmc*ft?ti-?t> vxmmmf&v. *<Dmffi.*%<Dmm^mzm*x&t>i£z> 

o 

[01] 

[02] 
[03] 
[04] 

@i©i v - I vWt*oT, #D!t9ltf>|gi ©mfe^^©^^g©^-6 

[05] 
[06] 

3 ®Jg£ft&ft<Z>£a*&B<Z> 1 B^Oi^l/^fTf h £^T¥®0 

[07] 
[08] 

06 ©VI I I-VI I iWJ&ot, *%i(D^3©^Mi©^i 
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[09] 

@6©ix-i xmw\wt*$> *=> t. im$&v>% 3 <Dnmj&m<D&7*mn<Dft& 

[010] 

[011] 
[012] 

#28EJB©lil4 ©^^©^^Stf)^^^ F© l/>f T V V Sratf 
¥®0"£&5o 
[013] 

*^«®I4 ©|giSmJS©^&1*0DfN&»3fc#>f F© U-f T ? h SrS^ 
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